A time-dependent model of the auroral ionosphere including the odd nitrogen species, NO, N(2D), and NOS), is used for comparison with data from a coordinated rocket-satellite measurement of an auroral event. The chemical scheme and the adopted rate coefficients have been shown to be compatible with daytime mid-latitude ionospheric chemistry. The electron flux and neutral atmospheric parameters measured on the satellite are used to compute the appropriate ionization and dissociation rates. The calculated NO +, 02 +, O +, Ne, and NO densities agree well with the rocket measurements. The calculated N2 + densities are larger than the measured densities by a factor of 3 at most altitudes. The calculations show that the nitric oxide content of the aurora (•1.2 X l0 • NO molecules/cm 3 at 105 km) is below the saturation value.
INTRODUCTION
During the last decade, several measurements of the composition of the auroral ionosphere have been made using rocketborne mass spectrometers. They have been recently reviewed by Swider and Narcisi [1977] and generally show that the amount of NO + ions in the E region is enhanced by a variable factor with respect to the daytime mid-latitude conditions. The high NO +/O• + ratio measurement by Donahue et al. [ 1970] led them to sepeculate that charge exchange of Oa + ions with enhanced amounts of nitric oxide or atomic nitrogen may be responsible for the increase of the NO + density. Subsequently, measurements of this ratio during steady state auroral conditions have been used to infer the amount of nitric oxide present in the auroral E region [Swider and Narcisi, 1974; Narcisi and Swider, 1976; Swider and Narcisi, 1977] . Satellite measureature, and neutral composition by experiments on board the Atmosphere Explorer C satellite and simultaneous rocket measurements of ion composition and airglow reported by Rees et al. [1977] and Sharp et al. [1979] . Our aim is to determine whether the observed ionosphere and the nitric oxide may be modeled adequately by a time-dependent calculation using the daytime chemistry and being constrained by a large number of observed quantities. The nitric oxide density was inferred from a measurement of the NOa continuum on the same flight [Sharp, 1978] .
MODEL
The launch conditions of the rocket whose data will be analyzed here have been described in detail by R ees et al. [1977] and will not be repeated here. Suffice it to say that the ments of the intensity of the nitric oxide 3• band resonance rocket launch was coordinated with a pass of the AE-C satelscattering in twilight have also indicated that the amount of lite over Fort Churchill at an altitude of 490 km. During the NO is higher and more variable at high latitudes than at mid-period the intensity of the Na + first negative band at 3914/• latitude [Rusch and Barth, 1975] and that the NO density responds to the auroral activity during severe magnetic storms [Gerard and Barth, 1977] .
Various models have been developed to examine how the odd nitrogen densities are affected by particle precipitation in the E region [Jones and Rees, 1973; Vallance-Jones, 1975; Hyman et al., 1976; Gerard and Barth, 1977; Robie and Rees, 1977] . They show that significant buildup of nitric oxide may be obtained provided the atomic nitrogen atoms resulting from 'the increased ionization and dissociation of N• are mainly produced in the metastable N(aD) state. However, the results of these calculations could not be tested quantitatively against actual observations, since simultaneous determination of the precipitated electron spectrum as well as the neutral and ionic composition was missing. Such a requirement on the fraction of N(aD) produced is in agreement with the analysis of the daytime N(aD) and No densities [Frederick and Rusch, 1977; Cravens et al., 1979] .
In this study we take advantage of a successfully coordinated measurement of the electron spectrum, electron temper-the precipitated electrons was measured by the low-energy electron detector (LEE) [Hoffman et al., 1973] At lower altitudes the densities are obtained by extrapolating downward assuming diffusive equilibrium. The density profiles obtained agree well with those inferred from the photometric rocket data down to near the base of the aurora [Sharp et al., 1979] and are listed in Table 1 . This atmospheric composition is remarkable in that it shows an unusually large Oa/O ratio at all altitudes. For example, it is 3 times richer in Oa and 3 times poorer in O at 200 km than the MSIS model [Hedin et al., 1977] corresponding to the observed Na profile.
There is no indication from either the rocket or the satellite data of any unusual structure in the neutral density profiles. Surely, the unusually large Oa/O ratio indicates that the atmosphere is adjusting to auroral heating and induced vertical winds. It is not the purpose of this paper to quantitatively examine the neutral density profiles. Suffice it to say that vertical winds would tend to produce an Oa/O ratio larger Lazarev [1967] for the case of a monodirectedmonoenergetic beam. This formula gives an analytical expression for the total ionization rate as a function of the penetration depth and depends on the energy of the primary electrons and the local mass density [Gerard, 1970] . To illustrate its validity, Figure 1 
RESULTS
As was mentioned earlier, the enhanced dissociation and ionization of N: due to the particle precipitation produced an increase of the nitric oxide sources in the E region. Consequently, in an atmosphere subject to constant particle flux, the nitric oxide density increases with time until a saturation is reached.
In Figure 3 
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